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(54) IMAGE PROCESSOR AND IMAGE PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the hardware configuration of an image 
processor. 

SOLUTION: When a composition part 36 mixes a layer A with a layer B by a 
prescribed mixing coefficient Of a pixel value B of the layer B is designated by an 
index value. A color lookup table 102b stores a X B obtained by pre-multiplying 
the pixel value B by the mixing coefficient Oi for each index. Among multiplications 
included in an arithmetic operation of (1- a ) x A+ a x B in the composition part 
36(1 -a)xA is multiplied by a multiplier 1 30and a x B is acquired by reading data 
from the color lookup table 102b. As a resulta multiplier needed for a x B 
arithmetic operation can be reduced. 



CLAIMS 



[Claim(s)] 

[Claim 1]A synchronizer which mixes the pixel value A of the 1st pictureand the 
pixel value B of 2nd at least one picture combined by said 1st picture with the 
predetermined mixture coefficients alphaThe 1st input part that inputs said pixel 
value A into said synchronizerand the 2nd input part that inputs into said 
synchronizer an index value which specifies said pixel value BThe mixture 
coefficients alpha and the pixel value B are provided with a table currently 
recorded by matching to each indexand it said tableAn image processing device 
holding alphaxB which carried out the multiplication of the mixture coefficients 



alpha to the pixel value B beforehandcalculating x(1 -alpha) A with a multiplier 
among multiplication contained in an operation of x A+alphaxB in said synchronizer 
(l-alpha)and acquiring alphaxB by data readout from said table. 
[Claim 2]In a table on which the mixture coefficients alpha and picture-element- 
data B are recorded as a group to each indexWhen mixing a picture which records 
alphaxB which carried out the multiplication of the mixture coefficients alpha 
beforehand on it as picture-element-data Band is formed of picture-element-data 
B with other pictures formed of picture-element-data A(1 -alpha) An image 
processing method executing alphaxB by proxy in data readout from a table among 
multiplication contained in an operation of x A+alphaxB. 

[Claim 3]The image processing method according to claim 2 characterized by 
reducing the number of multipliers by hardware by data readout from said table. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the art which mixes and displays 

two or more pictures especially about an image processing technique. 

[0002] 

[Description of the Prior Art]The proposal of new broadcast voice or service is 
made towards the start of digital broadcasting. There is an onscreen display (OSD) 
which is made to superimpose arbitrary characters and signs (character) and is 
displayed on the screen of the image broadcast one of them. By OSDsubtitles can 
be displayed on a screena news flash can be displayedor an electronic program 
guide (Electronic Program Guide:EPG) etc. can be displayedfor example, alpha 
value used as the index of transparency is given to these subsidiary images. 
Arbitrary transparency is mixed on the broadcast screen which is a main image. 

[0003] drawing 1 — the standards "data-broadcasting coding mode in digital 
broadcastingand transmission system" (ARIB STD-B24 — the 3.0th edition (the 
first paper search file) on October 26Heisei 11) of the Association of Radio 
Industries and Businesses issue [ and ] It is an explanatory view of the synthetic 
control between the plains carried on 19 pages of 3.0 amendment on May 31Heisei 
13. a still picture — a plain pixel (SP) and an animation — a plain pixel (VP) — an 
animation still picture change — a change is performed by the plain value (CP) of 
1 bit. Thereforethe pixel (SVP) of the synthetic plain of an animation plain and a 
still picture plain follows a lower type. 
SVP=SP (at the time of CP=1) 
VP (at the time of CP=0) 

The pixel of the synthetic plain by which the animation and the still picture were 
compounded is compounded by alpha value further outputted from the pixel (TP) 
of a character figure plainand CLUT. If this alpha value is set to alpha 1 let the 



pixel (TSVP) of a synthetic plain be a lower type. 

The pixel (GP) of a TSVP=(1-alpha1) x SVP+alpha 1xTP title plain is compounded 
by alpha value further outputted from CLUT of a title plain. If this alpha value is 
set to alpha 2let the pixel (GTSVP) of a synthetic plain be a lower type. 
GTSVP=(1-alpha2) x TSVP+alpha 2xGP [0004] 

[Problem(s) to be Solved by the Invention]In order to press down the time which 
composition of a picture takes to the minimum and to reduce delay from reception 
of a broadcast wave to a displaygenerally the OSD function is realized focusing on 
the composition by hardware. Howeverfor the further miniaturization of a 
deviceand a weight savinghardware constitutions are simplified and realizing an 
OSD function with the smallest possible composition is called for. 
[0005]this invention is made in view of such a technical problemand comes out. 
the purpose is to provide the art which is alike and simplifies required hardware 
constitutions. 

[0006] 

[Means for Solving the Problem]A mode with this invention is related with an 
image processing device. A synchronizer with which this image processing device 
mixes the pixel value A of the 1st pictureand the pixel value B of 2nd at least one 
picture combined by the 1st picture with the predetermined mixture coefficients 
alphaThe 1st input part that inputs the pixel value A into a synchronizerand the 
2nd input part that inputs into a synchronizer an index value which specifies the 
pixel value BThe mixture coefficients alpha and the pixel value B are provided with 
a table currently recorded by matching to each indexand it a tableAlphaxB which 
carried out the multiplication of the mixture coefficients alpha to the pixel value B 
beforehand is heldxO -alpha) A is calculated with a multiplier among multiplication 
contained in an operation of x A+alphaxB in a synchronizer (l-alpha)and alphaxB is 
acquired by data readout from a table. 

[0007]Even if it is a time of combining three or more picturesa pixel value of image 
composing to the preceding paragraph is set to Cand if a pixel value of a picture 
to combine is set to Da multiplier used for an operation of alphaxD will become 
unnecessary by acquiring alphaxD by data readout from a table among operations 
of x (1 -alpha) C+alphaxD. Therebyhardware constitutions can be simplified. 
[0008]Another mode of this invention is related with an image processing method. 
In a table on which the mixture coefficients alpha and picture-element-data B are 
recorded as a group to each index as for this image processing methodWhen 
mixing a picture which records alphaxB which carried out the multiplication of the 
mixture coefficients alpha beforehand on it as picture-element-data Band is 
formed of picture-element-data B with other pictures formed of picture-element- 
data AO -alpha) AlphaxB is executed by proxy in data readout from a table among 
multiplication contained in an operation of x A+alphaxB. The number of multipliers 
by hardware may be reduced by data readout from a table. 

[0009]Arbitrary combination of the above component and a thing which changed 
expression of this invention between a methoda devicea systemetc. are also 



effective as a mode of this invention. 
[0010] 

[Embodiment of the Invention](A 1st embodiment) Drawing 2 shows the entire 
configuration of the television receiver 10 as an example of the image processing 
device concerning an embodiment of the invention. This television receiver 10 
besides the general function of the television receiver which carries out [ sound ] 
a reproducing output to an image from a broadcast wavelt has a function which is 
made to superimpose 2nd at least one picture (henceforth a "subsidiary image") 
including text etc. on the 1st picture (henceforth a "main image") sent by the 
broadcast waveand is outputted to it. The 1st picture may be acquired by arbitrary 
methodssuch as terrestrial broadcastingsatellite broadcastingand cable 
broadcastingand may be which formssuch as an analogdigital oneand a hybrid. This 
embodiment explains taking the case of a digital broadcasting receiver. 
[001 1]The broadcast wave received by the antenna 12 is sent to the tuner 14. The 
tuner 14 chooses a transponder including the channel which the user choseand 
performs QPSK demodulation. The stream containing two or more transport 
packets obtained by the recovery is sent to the packet isolating part 16. The 
packet isolating part 16 is a demultiplexerseparates the packet corresponding to a 
desired channeland outputs it to the decoder 18. It is an MPEG decoderfor 
exampleand the decoder 18 decodes the inputted packetand voice data is 
outputted to the voice signal processing section 30and it outputs picture image 
data to the video signal processing section 32respectively. When subsidiary image 
data is contained in the broadcast wave at this timesubsidiary image data is 
outputted to the main control part 20 or the subsidiary image input part 34. 
[0012]The voice signal processing section 30 performs predetermined processing 
to the inputted voice dataand outputs it to the loudspeaker 40. The video signal 
processing section 32 performs predetermined processing to the inputted picture 
image dataand outputs the data after processing to the synchronizer 36. The 
subsidiary image input part 34 acquires subsidiary image dataand outputs it to the 
synchronizer 36. The synchronizer 36 compounds main image data and subsidiary 
image dataand outputs the data after composition to NTSC encoder 38 so that it 
may explain in full detail later. The video signal changed into the video signal is 
outputted and displayed on the monitor 42 with NTSC encoder 38. Picture image 
data or voice data may be outputted to external arbitrary apparatus with a digital 
signal. 

[0013]The main control part 20 controls the television receiver 10 whole in 
generalization. The main control part 20 contains DRAM26 used as ROM24 in 
which CPU22a program required for starting of a systemetc. were stored and a 
program areaor a work area. The main control part 20 performs predetermined 
processing to the subsidiary image data acquired from the exterior via the 
communications department 28 which supports different communication form from 
a broadcast wave to a broadcast wave via the decoder 18and sends the data after 
processing to the subsidiary image input part 34. In addition to thisaccording to 
the demand from a useretc.the main control part 20 may generate subsidiary 



imagessuch as an electronic program guideand may send them to the subsidiary 
image input part 34. 

[0014] Drawing 3 is a figure for explaining the general composition and operation of 
the synchronizer 36. In this exampletwo subsidiary images (the layer B and the 
layer C) are compounded to a main image (layer A). The layer B corresponds to 
character figure plain TPand the layer C corresponds to animation plain VP [ in / 
for example / in the layer A / drawing 1 ]or still picture plain SP at title plain GP. 
The picture image data of the layer A is inputted into the synchronizer 36 via the 
video signal processing section 32. Generallyincluding the luminance signal Y and 
the color-difference signals Cb and Creach is 4 pixels and the picture image data 
of the layer A comprises 44 or 4 bytes or 4and 2 or 2 bytes. When the color- 
difference signals Cb and Cr comprise 2 bytesas shown in drawing l it may be 
inputted into the synchronizer 36 by it after being changed into 4 bytes by 422- 
>444 converter. The picture image data of the layer B and the layer C is given as 
an 8-bit index signal in this exampleand the luminance signal Y corresponding to 
that index signalthe color-difference signal CbCrand the mixture coefficients alpha 
are read with reference to the color look-up tables 100b and 100c. Although the 
operation in the synchronizer 36 is performed about each pixel value of YCband 
Crfor the facilities of explanation^ is "A" about the pixel value of the layer Ais 
"B" about the pixel value of the layer Band represents the pixel value of the layer 
C with "C" here. 

[0015] Drawing 4 shows the in-house data of the color look-up tables 100b and 
100c. In the color look-up tables 100b and 100c. The index column 300the 
mixture-coefficients alpha value column 302the luminance-signal Y value column 
304the color-difference-signal Cb value column 306and the color-difference- 
signal Cr value column 308 are formedfor exampleas a pixel value which is a 
certain pixel in the layer BIf the index signal "0" is specifiedalpha value "1" 
corresponding to an index "0"Y value "200"Cb value "100"and Cr value "100" will 
be readand it will be outputted to the circuit of the synchronizer 36. The same 
table may be used for the color look-up table 100b of the layer Band the color 
look-up table 100c of the layer C in common. 

[001 6]It returns to drawing 3 and the procedure of composition of a picture is 
explained. Firstthe pixel value A of the layer A and the pixel value B of the layer B 
are compounded by the 1st step of synthetic circuit. Hereif the composition 
coefficient of the layer B is made into alpha B as it explained in drawing 1 the pixel 
value D of a composite layer will serve as a lower type. 
D=(1-alpha B ) xA+alpha B xB — in order to compute the pixel value D of this 
composite layer Dmixture-coefficients alpha B and the pixel value B corresponding 
to the specified index signal are first read from the color look-up table 100b. And 
the pixel value A of the layer A and 1-alpha B calculated from mixture-coefficients 
alpha B are inputted into the multiplier 1 10and x(1-alpha B ) A is calculated. The pixel 
value B and mixture-coefficients alpha B of the layer B are inputted into the 
multiplier 112and alpha B xB is calculated. The pixel value D of a composite layer is 
outputted by inputting each result of an operation into the adding machine 120and 



adding it. 

[0017]Similarlythe pixel value D of composite layer D and the pixel value C of the 
layer C are compounded by the 2nd step of synthetic circuit. That isalpha c xC 
calculates with the multiplier 1 16x(1-alpha c ) D calculates with the multiplier 
1 14and they are added by the adding machine 122. The pixel value E of composite 
layer E outputted serves as a lower type. 

The video signal which E-=(1 alpha- c )-x-D+alpha- c -x-C-= (1 alpha- B ) (1 

alpha- c )-A+alpha- B (1 alpha- c )-B+alpha- c (ed)C was compounded is outputted 

to NTSC encoder 38. 

[0018]In each composite stagetwo piecesthe multiplier which multiplies the pixel 
value of the composite layer to the preceding paragraph by (l-alpha)and the 
multiplier which multiplies the pixel value of the layer which should be compounded 
by alphaare requiredand in order to compound n layersa 2n multiplier is required in 
the synthetic circuit shown in drawing 3 . Actuallyin order to compound about the 
luminance signal Ythe color-difference signal Cband each of Cr2n x three 
multipliers are needed. For the further miniaturization of a deviceand a weight 
savingit is preferred to simplify the circuitry in the synchronizer 36 and to reduce 
hardware constitutions. 

[0019] Drawing 5 is a figure for explaining the composition and operation of the 
synchronizer 36 which were improvedand drawing 6 is a figure showing the in- 
house data of the color look-up tables 102b and 102c used by the synchronizer 36 
shown in drawing 5 . 

[0020]In the color look-up tables 102b and 102c shown in drawing 6 . The index 
column 300the 1 -alpha value column 312the alphaY value column 314the alphaCb 
value column 316and the alphaCr value column 318 are formedfor exampleas a 
pixel value which is a certain pixel in the layer BIf the index signal "0" is 
specifiedthe 1 -alpha value "0" corresponding to an index "0"alphaY value 
"200"alphaCb value "100"and alphaCr value "100" will be readand it will be 
outputted to the circuit of the synchronizer 36. Thusthe multiplier used for the 
multiplication of a pixel value and alpha becomes unnecessary by storing in a table 
the value which was alikerespectively and multiplied by alpha beforehand instead 
of the value of YCband Cr. Although it may be held fixedthe color look-up table 
102 may compute each data of the color look-up table 102for example by CPU22 
etc.when updating a table. 

[0021 ]It returns to drawing 5 and the procedure of composition of a picture is 
explained. 1-alpha B read from the pixel value A and the color look-up table 102b of 
the layer A is inputted into the multiplier 1 30respectivelyand x(1-alpha B ) A 
calculates it. And alpha B B read from the color look-up table 102b is inputted into 
the adding machine 140 as the result of an operationand pixel value D= (1-alpha B ) 
A+alpha B B of composite layer D is outputted. 

[0022]Similarlythe pixel value D of composite layer D and the pixel value C of the 
layer C are compounded. That isx(1-alpha c ) D calculates with the multiplier 
132and alpha c C read from the color look-up table 102c to the result of an 
operation by the adding machine 142 is added. The pixel value E of composite 



layer E outputted is the same as the case of drawing 3 and serves as a lower type. 

The video signal which E-=(1 alpha- c )-x-D+alpha- c -x-C-= (1 alpha- B ) (1 

alpha- c )-A+alpha- B (1 alpha- c )-B+alpha- c (ed)C was compounded is outputted 

to NTSC encoder 38. 

[0023]The synchronizer 36 shown in drawing 5 t o the color look-up table 102 for 
reading the pixel value of a subsidiary image. Since alphaxB is executed by proxy 
in the data readout from a table among the multiplication contained in the 
operation of x (1 -alpha) A+alphaxB when recording the value which carried out the 
multiplication of the mixture coefficients alpha beforehand on the pixel value and 
mixing each layerthe number of multipliers can be made into a half compared with 
the synchronizer 36 shown in drawing 3 . Therebyhardware constitutions can be 
reduced and it can contribute to the further miniaturization of a deviceand a 
weight saving. Power consumption is also mitigable by reducing hardware 
constitutions. 

[0024](A 2nd embodiment) Drawing 7 shows the internal configuration of the 
synchronizer of the television receiver concerning a 2nd embodiment. The 
synchronizer 36 of this embodiment compounds two or more subsidiary images 
previously rather than compounds one step of subsidiary image at a time to a main 
imageand compounds the compound subsidiary image to a main image at the end. 
Since the entire configuration of the television receiver 10 of this embodiment is 
the same as that of the television receiver 10 of a 1st embodiment shown in 
drawing 2 it explains the composition and operation of the synchronizer 36 here. 
[0025]The synchronizer 36 contains the 1st synchronizer 200the converter 210the 
frame memory 212and the 2nd synchronizer 202. The 1st synchronizer 200 
computes alpha value which should be carried out multiplication to the pixel value 
of the layer A which is a main image while compounding the layer B and the layer 
C which are subsidiary images. Firstalpha value alpha B and the pixel value B of the 
layer B are read from the color look-up table 100b etc.and alpha value alpha c and 
the pixel value C of the layer C are read from the color look-up table 100c 
etc.respectively. alpha B is carried out by the multiplier 150 and the multiplication of 
the (1-alpha c ) is carried out to the pixel value B of the layer B by the multiplier 
154respectively. The multiplication of the alpha c is carried out to the pixel value C 
of the layer C by the multiplier 156. These multiplication results are added by the 
adding machine 160and the pixel value F of composite layer F of a subsidiary 
image calculates. That isthe pixel value F of composite layer F serves as a lower 
type. 

In F=alpha B (1-alpha c ) B+alpha c C one side and the 1st synchronizer 200alpha 
value which should be carried out multiplication to the layer A which is a main 
image is computed. In this examplethe multiplier 152 (1(1-alpha B )-alpha c ) is 
computed. 

[0026]The pixel value F and alpha value which were computed by the 1st 
synchronizer 200 are outputted to the converter 210. The converter 210 performs 
predetermined processing to composite layer F of the subsidiary image obtained 
by the 1st synchronizer 200changes a pictureand outputs the data after 



conversion to the frame memory 212. For examplescaling of the image size of 
composite layer F of a subsidiary image may be carried outand the number of 
bytes of the pixel value of composite layer F may be changed. Thusit can carry 
out by compounding a subsidiary image previously by putting in block processing of 
scalingnumber-of-bytes conversionetc. to the whole subsidiary image. 
[0027]The frame memory 212 stores alpha value which should be carried out 
multiplication to the subsidiary image data F and the layer A after being changed 
by the converter 210. According to the stream of image data A of the layer Athe 
2nd synchronizer 202 reads alpha value and the subsidiary image data F from the 
frame memory 212and compounds the layer A and composite layer F of a 
subsidiary image. Firstby the multiplier 158A (1(1-alpha B )-alpha c ) is calculatedthe 
subsidiary image data F is added to this result of an operation with the adding 
machine 162and the pixel value E of composite layer E is acquired. 
[0028]By compounding two or more subsidiary images previouslyand storing in the 
frame memory 212. Since a number of operation times after acquiring the data 
stream of the layer A until it acquires the pixel value of composite layer E can be 
reduceda time delay after receiving a broadcast wave until an image is displayed 
can be shortened. It is effectiveespecially when the resolution of the screen 
increased from now onor the number of bytes of a pixel value increases and the 
data volume which should be processed increases. 

[0029](A 3rd embodiment) Drawing 8 shows the internal configuration of the 
synchronizer of the television receiver concerning a 3rd embodiment. The 
synchronizer 36 of this embodiment also compounds two or more subsidiary 
images previously rather than compounds one step of subsidiary image at a time 
to a main imageand compounds the compound subsidiary image to a main image at 
the end. [ as well as a 2nd embodiment ] Since the entire configuration of the 
television receiver 10 of this embodiment is the same as that of the television 
receiver 10 of a 1st embodiment shown in drawing 2 it explains the composition 
and operation of the synchronizer 36 here. 

[0030]The circuitry of the 1st synchronizer 200 is changed among the 
synchronizers 36 of a 2nd embodiment that showed drawing 7 t he synchronizer 36 
of this embodiment. At a 2nd embodimentalthough alpha B and B were inputted into 
the 1st synchronizer 200 as picture element data of the layer Bby this 
embodiment! ~alpha B and alpha B B is inputted like a 1st embodiment shown in 
drawing 5 . That isthe operation of alpha B xB is executed by proxy by read-out from 
a table by using the color look-up table 102 shown in drawing 6 . Therebythe 
circuitry of the 1st synchronizer 200 can be simplified and hardware constitutions 
can be reduced. According to this invention person's experimentit turns out that 
about 10% of circuits have been reduced compared with the conventional OSD. 
Other composition and operations are the same as that of a 2nd embodiment. 
[0031](A 4th embodiment) Drawing 9 shows the internal configuration of the 
synchronizer of the television receiver concerning a 4th embodiment. Since the 
entire configuration of the television receiver 10 of this embodiment is the same 
as that of the television receiver 10 of a 1st embodiment shown in drawing 2 it 



explains the composition and operation of the synchronizer 36 here. Although this 
embodiment also compounds a subsidiary image previously and finally compounds 
the composite layer of a subsidiary image to a main image layer drawing 9 explains 
the subsidiary image layer B of one sheet taking the case of the case where it 
compounds to the main image layer Afor the facilities of explanation. [ as well as 
2nd and 3rd embodiments ] 

[0032]An input of the index signal of the layer B will output alpha B and B with 
reference to the color look-up table 100b. Although the luminance signal Y is used 
for an operation as it is among the pixel values Bsince a negative value is generally 
includedin advance of the operationthe color-difference signals Cb and Cr add an 
offset value by the offset adder unit 220and change it into the positive value. For 
examplewhen the color-difference signals Cb and Cr can take the values from - 
127 to +127128 is added by the offset adder unit 220. Although the multiplication 
of the alpha B is carried out to the output (B+128) of the offset adder unit 220 with 
the multiplier 192 and alpha B (B+128) is obtainedHerein order to prevent a gap of 
the offset value mentioned laterx(1-alpha B ) 128 is added by the offset control part 
222. The output of the offset control part 222 serves as a lower type. 
alpha B (B+128)+(1-alpha B ) x128=alpha B B+128 — this result of an operation is 
inputted into the 444->422 converter 224and the color-difference signals Cb and 
Cr are changed into 2 bytes from 4 bytes. It is substituting an even-pixel color- 
difference signal for an odd-pixel color-difference signalandspecificallythe number 
of bytes of the color-difference signal is made into the half. The pixel value of the 
subsidiary image layer which is an output of the 444->422 converter 224and alpha 
value which should be carried out multiplication to the main image layer A are 
stored in the frame memory 212. 

[0033]As for the color-difference signal of the layer A which is a main image128 is 
similarly added by the offset adder unit 226. alpha value read from the frame 
memory 212 carries out multiplication to (A+128) with the multiplier 194 — having 
(A (1-alpha B )+128) — it is outputted. Herein order to prevent a gap of the offset 
value mentioned laterthe offset control part x(1-alpha B ) 128 is subtracted by 228. 
it reads from the output (1-alpha B ) A and the frame memory 212 of the offset 
control part 228 — having had (alpha B B+128) — it is added by the adding 
machine 196 and A+alpha (1-alpha B ) B B+128 is computed. 

[0034]Herethe situation of an operation when the offset control parts 222 and 228 
are not formed is explained. Drawing 10 shows the pixel value of the layer Aand 
drawing 1 1 shows the pixel value and alpha value of the layer B. Respectivelythe 
pixel value and alpha value are shown about four pixels. The subscript with the 
bottom shows the kind of layer and the subscript with a top shows a pixel number. 
[0035] Drawing 12 shows the result of an operation outputted from the multiplier 
192. Although an offset value is not added about the luminance signal Y but 
alpha B Y is outputtedthe offset value is added about the color-difference signals 
Cb and Crand alpha B (Cb+128) is outputted. Drawing 13 shows the result of an 
operation outputted from the 444->422 converter 224. The odd-pixel color- 
difference signals Cb and Cr are substituted by the even-pixel adjoining color- 



difference signaland the number of bytes has become half. 

[0036] Drawing 14 shows the result of an operation outputted from the multiplier 
194. it reads from a frame memory — having had (1-alpha B ) — multiplication is 
carried out to the pixel value of the layer A. Drawing 15 shows the result of an 
operation outputted from the adding machine 196. Although the right result of an 
operation is obtained about the pixels 0 and 2 which are even pixelsabout the 
pixels 1 and 3 which are odd pixelsthe gap has arisen in the offset paragraph. While 
the paragraph of alpha B °x128 will remain in an offset paragraph since the value of 
the next pixel 0 is substituted for the color-difference signals Cb and Cr of a 
subsidiary image if it explains taking the case of the pixel 1 Since alpha B 1 is used 
for the operation of the main image layer Athe paragraph of alpha B 1 x128 remains in 
an offset paragraph. If alpha B ° and alpha B 1 are the same valuesthese 2nd paragraph 
will be offsetand a gap will not be producedbut if it is a different valueoriginallythe 
paragraph which should be offset will remain and a gap will arise. 
[0037]In order to solve such a problemat the time of composition of a subsidiary 
imagethe offset paragraph containing alpha B ° is canceled in the offset control part 
222and the offset paragraph which contains alpha B 1 in the offset control part 228 
is canceled at the time of composition of a main image. Therebya gap of an offset 
value can be prevented. 

[0038] Drawing 16 shows the result of an operation outputted from the offset 
control part 222. In the offset control part 222the offset paragraph containing 
alpha B is canceled by adding x(1-alpha B ) 128 to the result of an operation of the 
multiplier 192. Drawing 17 shows the result of an operation outputted from the 
444->422 converter 224. An even-pixel adjoining color-difference signal is 
substituted for the odd-pixel color-difference signals Cb and Cr. Drawing 18 
shows the result of an operation outputted from the offset control part 228. In the 
offset control part 228the offset paragraph containing alpha B is canceled by 
subtracting x(1-alpha B ) 128 from the result of an operation of the multiplier 194. 
Drawing 19 shows the result of an operation outputted from the adding machine 
196. Since the offset paragraph containing alpha B is canceledno less than even 
pixels and no less than odd pixels of right values without a gap of an offset value 
are obtained. 

[0039]Herealthough explained taking the case of the case where the picture of two 
sheets is combinedalso when combining the picture of three or more sheetsa gap 
of a pixel value can be prevented by adjusting an offset paragraph similarly. A gap 
of an offset value can be prevented by replacing with adjusting an offset paragraph 
with the offset control parts 222 and 228and substituting alpha value of even 
pixels for alpha value of odd pixels like [ value / alpha ] a color-difference signal. 
[0040]In the abovethis invention was explained based on the embodiment. This 
embodiment is illustration and it is just going to be understood that modification 
various about those each component and combination of each treatment process 
is possible and that such a modification is also in the range of this invention by the 
person skilled in the art. Hereaftersuch an example is described. 
[0041]In an embodimentalthough 2 or the layer of three sheets was compoundedit 



is also the same as when compounding the layer beyond it. the display which has a 
function in which the art of this invention displays picturessuch as a computer and 
a cellular phonealthough the embodiment explained taking the case of the 
television receiver — it is generally available. 
[0042] 

[Effect of the Invention]According to this inventionit becomes possible to simplify 
the hardware constitutions of an image processing device. 
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[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view of the synthetic control between plains. 
[Drawing 2] It is a figure showing the entire configuration of the television receiver 
concerning an embodiment. 

[Drawing 3] It is a figure for explaining the general composition and operation of a 
synchronizer. 

[Drawing 4] It is a figure showing the in-house data of a color look-up table used 
by the synchronizer shown in drawing 3 . 

[Drawing 5] It is a figure for explaining the composition and operation of a 
synchronizer concerning a 1st embodiment. 

[Drawing 6] It is a figure showing the in-house data of a color look-up table used 
by the synchronizer shown in drawing 5 . 

[Drawing 7] It is a figure for explaining the composition and operation of a 
synchronizer concerning a 2nd embodiment. 

[Drawing 8] It is a figure for explaining the composition and operation of a 
synchronizer concerning a 3rd embodiment. 

[Drawing 9] It is a figure for explaining the composition and operation of a 

synchronizer concerning a 4th embodiment. 

[Drawing 10] It is a figure showing the pixel value of the layer A. 

[Drawing 1 1] It is a figure showing the pixel value of the layer B. 

[Drawing 1 2] It is a figure showing the result of an operation outputted from the 

multiplier when not performing offset control. 

[Drawing 13] It is a figure showing the result of an operation outputted from 444- 
>422 converter when not performing offset control. 

[Drawing 14] It is a figure showing the result of an operation outputted from the 
multiplier when not performing offset control. 

[Drawing 15] It is a figure showing the result of an operation outputted from the 
adding machine when not performing offset control. 

[Drawing 16] It is a figure showing the result of an operation outputted from the 
offset control part when offset control was performed. 

[Drawing 17] It is a figure showing the result of an operation outputted from 444- 
>422 converter when offset control was performed. 

[Drawing 18] It is a figure showing the result of an operation outputted from the 



offset control part when offset control was performed. 

[Drawing 19] It is a figure showing the result of an operation outputted from the 
adding machine when offset control was performed. 
[Description of Notations] 

10 A television receiver and 32 A video signal processing section and 34 
Subsidiary image input part36 A synchronizer and 100 A color look-up table and 
102 Color look-up tableThe 200 1st synchronizerand 202 [ An offset adder unit222 
offset control partsand 224 / 444->422 convertera 226 offset adder unitand 228 
offset control parts. ] The 2nd synchronizer and 210 A converter and 212 A frame 
memory and 220 
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